We review neural correlates of perceptual and motor decisions, examining whether the time they occupy explains the duration and variability of behavioral reaction times. The location of a salient target is identified through a spatiotemporal evolution of visually evoked activation throughout the visual system. Selection of the target leads to stochastic growth of movement-related activity toward a fixed threshold to generate the gaze shift. For a given image, the neural concomitants of perceptual processing occupy a relatively constant interval so that stochastic variability in response generation introduces additional variability in reaction times.
INTRODUCTION
Nervous systems evolved to make decisions when faced with alternatives. The neural processes involved in decisions leading to complex actions, such as choosing to read this review, are difficult to investigate. However, those involved in decisions leading to basic actions such as eye movements are accessible experimentally. Each eye movement represents the outcome of two basic decisions-where to look and when to look. The decision where to look entails the interaction of visual processing and cognitive guidance, and the decision when to look entails the control of gaze. The neural systems responsible for visual processing and gaze control have been described (Wurtz & 241 0147-006X/99/0301-0241$08.00 Goldberg 1989 , Carpenter 1991 , Colby & Duhamel 1991 , Merigan & Maunsell 1993 , as have neural correlates of visual perception (Parker & Newsome 1998) and attention (Desimone & Duncan 1995 , Maunsell 1995 , Schall 1995 , Schall & Bichot 1998 . We emphasize new information about the selection processes that complete perceptual processing to guide action and new insights into how cortical neural processes regulate the initiation of eye movements.
Scanning Eye Movements
The function of the visuomotor system must be understood in reference to natural behaviors. Figure 1 shows the pattern of eye movements produced by a monkey inspecting a simple visual scene to locate a specific target. The rapid shifts of gaze that redirect the fovea of the retina, which provides high-acuity vision, onto a new point in the image are called saccades. Saccades tend to direct gaze to conspicuous, apparently informative features in the scene. If a particular cognitive strategy is employed, then gaze focuses primarily on appropriate elements in the image; otherwise, gaze is dispersed (e.g. Yarbus 1967 , Viviani 1990 ). Thus, normal visual behavior is accomplished through a cycle of fixation and visual analysis interrupted by saccadic eye movements. Figure 1B illustrates the variability of fixation durations over time. In this short period, including just nine saccades between the stimuli, the fixation durations ranged from 85 to 320 ms. Similar fixation durations have been observed in humans performing a scanning visual search task (Hooge & Erkelens 1996) , but when viewing more naturally engaging scenes, fixation durations range from 200 to as much as 800 ms (Viviani 1990) . Why are the fixation durations so long and variable?
While fixating a point in an image, at least two processes take place. First, perceptual processing analyzes (a) the object in the fovea to ascertain its identity and (b) the image in the periphery to locate the target for the next saccade. Second, response preparation programs the saccade. These two processes occupy time ( Figure 1C ). Perceptual processing requires at least 100 ms (e.g. Salthouse et al 1981) , and saccade programming around 100-150 ms (Becker & Jurgens 1979 , Lisberger et al 1975 . These estimates of minimal perceptual and response preparation delays do not account for the variability and length of natural fixation durations. Carpenter (1988) has called attention to this apparent procrastination, noting that much of the delay and variability of fixation durations is likely due to decision processes that intervene between the afferent and efferent delays. The main goal of this review is to provide some account of this decision delay by examining how neural correlates of perceptual and motor stages of processing relate to saccade latency. Figure 1 (A) Pattern of gaze shifts made by a monkey searching for a randomly oriented T among Ls. The T-among-L array appeared after the monkey was fixating the central spot. On this trial, the monkey's first saccade was to the left, followed by a sequence of eye movements around the array. (B) The same sequence of saccades plotted as horizontal (thick lines) and vertical (thin lines) eye position as a function of time. (C ) A segment of the scan path, including the first saccade to the target, is expanded to illustrate the time course of perceptual processing and of response preparation. These processes precede each saccade.
NEURAL CORRELATES OF SACCADE TARGET SELECTION

Neural Correlates of Visual Selection
Many studies have now demonstrated visual selection processes in visual cortical areas. For instance, recent studies have demonstrated that neurons in visual cortex are sensitive to local stimulus irregularities (Knierem & Van Essen 1992) and texture gradients (Olavarria et al 1992 , Zipser et al 1996 . This type of sensitivity would serve to locate conspicuous points in the image. Other recent studies have shown how instructions about what stimulus property or visual field location to attend to for an operant response modulate the responses of neurons in area V4 (Motter 1994 , Luck et al 1997 , Connor et al 1997 , areas MT and MST (Treue & Maunsell 1996) , the inferior temporal cortex (Chelazzi et al 1993) , and the posterior parietal cortex (Robinson et al 1995 , Steinmetz & Constantinidis 1995 , Shadlen & Newsome 1996 , Platt & Glimcher 1997 , Gottlieb et al 1998 .
How are signals in different visual areas of different streams combined to guide action? Models of visual attention incorporate a saliency map, a topographic representation of the visual field in which the locations of potential targets are registered (e.g. Treisman 1988 , Cave & Wolfe 1990 . The activation in the saliency map is derived in part from bottom-up processes that identify conspicuous elements in the image defined by the range of elementary features, e.g. color, form, motion, stereo. The activation in the saliency map also reflects top-down influences derived from goals and expectations. Anatomical and physiological data suggest that the frontal eye field (FEF) may be regarded as a saliency map.
Frontal Eye Field
The FEF, located in the rostral bank of the arcuate sulcus in the frontal cortex of macaques, participates in the transformation of visual computations guided by cognitive processes into saccade motor commands (reviewed by Schall 1997) . The FEF is heavily interconnected in a topographic fashion with areas in both the dorsal and the ventral streams of extrastriate visual cortex (e.g. Schall et al 1995b) . The ventrolateral FEF, which is responsible for generating shortamplitude saccades, receives visual afferents from the foveal representation in retinotopically organized areas, such as MT and V4; from areas that represent central vision in inferotemporal cortex, such as TEO and caudal TE; and from areas in parietal cortex having little retinotopic order, such as the lateral intraparietal area. In contrast, the dorsomedial FEF, which is responsible for generating longer-amplitude saccades, is innervated by the peripheral visual field representation of retinotopically organized areas, from areas that emphasize peripheral vision, such as the dorsal medial superior temporal and parietooccipital areas as well as from the lateral intraparietal area. The FEF is also innervated by areas in prefrontal cortex (Stanton et al 1993) .
Physiological recordings in the FEF of monkeys trained in visual tracking tasks have shown that roughly half of the neurons have visual responses (e.g. Mohler et al 1973; Schall 1991a Schall , 1991b . The receptive fields are large, emphasizing the contralateral hemifield but occasionally extending into the ipsilateral. As previously observed in the superior colliculus, the response of the visual cells is enhanced if the stimulus is the target for a saccade (Goldberg & Bushnell 1981) .
The FEF plays a direct role in producing saccadic eye movements. Saccades are elicited by low-intensity intracortical microstimulation of the FEF (e.g. . This direct influence is mediated by a subpopulation of neurons in the FEF that discharges specifically before and during saccades and innervates the superior colliculus (Segraves & Goldberg 1987 ) and the brainstem saccade-generating circuit (Segraves 1992) . Saccade amplitude is topographically mapped in the FEF; shorter saccades are represented ventrolaterally, with progressively longer saccades represented dorsomedially . Recent work has demonstrated that reversible inactivation of the FEF impairs the ability of monkeys to make saccades (Dias et al 1995 , Sommer & Tehovnik 1997 and complements earlier observations that ablation of the FEF causes an initial severe impairment in saccade production that recovers over time (e.g. Schiller et al 1987) .
Target Selection in the Frontal Eye Field During Visual Search
The visual search paradigm has been used extensively to investigate visual selection and attention (Treisman 1988 , Egeth & Yantis 1997 . The results of many experiments distinguish two modes of visual search. One mode is the effortless (pop-out) visual search for, say, a white spot among several black spots ( Figure 2 ). The second mode is the effortful search for, say, a randomly oriented T among randomly oriented Ls (Figure 1 ). To investigate how the brain selects targets for visually guided saccades, we have recorded the activity of neurons in the FEF of monkeys trained to shift gaze to the oddball target in either of two complementary pop-out visual search arrays ( Figure 2A ) (Schall et al 1995a; Thompson et al 1996 . Most visually responsive cells in the FEF responded initially indiscriminately to the target or to the distractor of the search array in their receptive field ( Figure 2B ). The absence of a featureselective response in the FEF during visual search is consistent with earlier work (Mohler et al 1973) . However, before saccades were generated, a discrimination process proceeded by which most visually responsive cells in the Bichot et al 1996 and Thompson et al 1996.) FEF ultimately signaled the location of the oddball target stimulus. Thus, the activity of the FEF visual neurons reflects the evolution of the visual selection process. The movement-related activity in the FEF was the same immediately before saccades to the target, whether presented alone or with distractors , Schall et al 1995a . But this should not be surprising, because the same saccade is generated in both conditions. Similar observations have been made in monkeys scanning complex images (Burman & Segraves 1994) .
The visual selection process observed in the FEF had a number of interesting properties. First, the initial response to an array of stimuli was consistently attenuated relative to the initial response to a single stimulus in the receptive field; this has also been observed in the superior colliculus (Basso & Wurtz 1997) . The attenuation of the initial response may have been due either to suppressive interactions arising from stimuli surrounding the receptive field or to a failure of enhancement resulting from uncertainty about the location of the target. Second, the selection occurred regardless of the visual feature (color or form) that distinguished the target from the distractors. Third, the target selection was achieved by a suppression or decay of the responses evoked by the distractor associated with a maintenance or enhancement of responses evoked by the target. Human attention studies have provided evidence for both distractor suppression and target facilitation (e.g. Maljkovic & Nakayama 1994 , Cepeda et al 1998 . Fourth, the magnitude of the distractor suppression in some cells reflected the proximity of the target to the receptive field, there being more suppression of the response to the distractor centered in the receptive field if the target flanked the receptive field. This center-surround organization of the visual selection observed in the FEF is reminiscent of the receptive field organization observed in other cortical areas and subcortical structures (e.g. Allman et al 1985) and indicates that a primitive mechanism of sensory coding seems to be utilized in the guidance of eye movements in complex images.
Target Selection in the Frontal Eye Field During Visual Masking
In the visual search paradigm, selection of the target for the saccade is based on the contrast between the visual features of stimuli. To investigate whether the selection signals in the FEF depend on salient visual differences, we recorded the activity of FEF visual neurons in monkeys making saccades to physically identical targets that were made intermittently perceptible by backward masking .
It is generally thought that visual responses in the frontal cortex are specifically associated with action and awareness (e.g. Crick & Koch 1995 , Schall 1997 . Hence, we were surprised to find that visual neurons in the FEF responded to undetected masked stimuli. This unexpected result challenges the view that neuronal responses to undetected stimuli that are masked by light do not leave the retina (Breitmeyer 1984) and indicates that a psychophysical response criterion must be reached for target detection. In fact, we observed that monkeys shifted gaze to the masked stimulus when the initial visual response was slightly stronger than otherwise.
We also found that the saccade to the masked stimulus was preceded by prolonged selective activation of many FEF neurons. The selective activation of movement neurons but not visual neurons was related to the programming of the saccade. The selective pattern of activation of visual neurons preceding the saccade to a detected masked stimulus resembled the selective activation preceding the saccade to a visual search target. However, in visual neurons tested in both conditions, we often observed target selection activity during visual search but not during the visual masking task (KG Thompson, JD Schall, unpublished observation) . This dissociation indicates that FEF neurons reflect different types of selection, one form apparently derived from visual salience and the other associated with selection of the behavioral response.
Effects of Experience on Target Selection
Many studies have demonstrated the powerful influence of cognitive strategies and experience on eye movements (e.g. Yarbus 1967 , Nodine et al 1996 . We made the serendipitous discovery that the neural selection process in the FEF can be modified profoundly by differences in monkeys' search strategies . The correlates of target selection in the FEF during visual search illustrated in Figure 2B were observed in monkeys trained to search for an oddball stimulus regardless of the particular visual feature that defined it (e.g. both a red target among green distractors and a green target among red distractors). The monkeys had learned to generalize a strategy of searching for the oddball stimulus. When monkeys were given exclusive experience with one visual search array (e.g. only red among green), they adopted the strategy of ignoring stimuli that were distractors, even when those same stimuli became the target when the array was switched ( Figure 2C ). We found that in monkeys at this stage of training, half of the visually responsive cells in the FEF exhibited a suppressed response to the learned distractor as soon as the neurons responded ( Figure 2D) . In other words, a subpopulation of visual neurons exhibited feature selectivity in their initial responses unlike what had been observed before in the FEF.
The time at which visual responses in the frontal cortex are modulated in this and other experiments (e.g. Boussaoud & Wise 1993 , Sakagami & Niki 1994 imposes constraints on possible mechanisms. For the initial response of FEF neurons to be modulated according to whether the target or a distractor was in the receptive field requires that the color of the stimulus in the receptive field be discriminated before the FEF neuron responds. The visual latencies at which we observed the selective modulation in the FEF ranged from 60-80 ms, comparable to the visual response latencies of color-selective neurons in visual cortex (Nowak & Bullier 1998 , Schmolesky et al 1998 . However, when monkeys search for a target among arrays of five to eight elements, neurons in V4 exhibit attentional modulation no earlier than 100 ms (Motter 1994 , Luck et al 1997 ; this is too late to influence the initial visual response of FEF neurons. If an on-line attentional process is too slow to mediate the induced visual selectivity of FEF neurons for the learned target, then the modulation may be a result of reduced efficacy of synapses conveying the original response to the distractor stimuli. In other words, the experience-induced visual feature selectivity in the FEF may represent a modified representation in a feature map similar to the experience-dependent expansions of representations in topographic maps consequent to selective stimulation of a part of the sensory surface or particular motor effectors (Weinberger 1995 
Timecourse of Target Discrimination
Reaction time is one of the basic measures of experimental psychology. The capriciousness of reaction times was noted by its earliest investigators. "Everyone who makes reaction-time experiments for the first time is surprised to find how little he is master of his own movements... Not only does their energy lie, as it were, outside the field of choice, but even the time in which the movement occurs depends only partly upon ourselves" (Exner 1873 ). The variability of reaction time is not a laboratory artifact, for-as described above-fixation durations are variable during natural scanning eye movements. Nor is reaction time variability unique to complex nervous systems; even the primitive jellyfish exhibits variable reaction times (Yerkes 1903) .
A fundamental premise is that behavioral response times are composed of stages of processing (Donders 1868 , Sternberg 1969 . Most simply, a perceptual stage identifies and encodes stimuli whereas a response stage prepares and executes movements. Distinguishing separate stages and determining how their duration relates to reaction time has been a central problem for decades (e.g. Posner 1978 , Luce 1986 , Meyer et al 1988 . Unfortunately, the conclusions derived from measures of performance alone must be inferential because there are no markers for the end of one stage and the beginning of another. Physiological measures can provide such markers. For instance, the P300 component of eventrelated potentials represents the termination of perceptual processing, and the lateralized readiness potential represents response preparation (e.g. Coles et al 1995) . However, without knowledge of the neural generators of event-related potentials, the conclusions drawn from these studies are limited. Psychological stages of processing can be investigated with the highest spatial and temporal resolution by recording the activity of single neurons.
Having found that saccade target selection by FEF neurons occurred over time in the monkeys trained on the general visual search task ( Figure 2B ), we performed an analysis to determine when the selection was accomplished . By comparing the activity of FEF neurons when the target versus when the distractors of the visual search array fell into the receptive field, we were able to measure when the difference in activity elicited by the target and distractors occurred. We then measured this time of target discrimination in subsets of trials with different ranges of saccade latencies. We found that most FEF neurons with sustained visual activity selected the target for the saccade at a fairly constant interval after stimulus presentation (Figure 3) . In other words, the time when the target of the saccade was identified did not predict the time when the eyes moved. In fact, not only does the visual selection in the FEF occur independently of when a saccade is initiated, the selection occurs even if no saccade is planned .
The observation that the target discrimination of FEF neurons can occur independently of saccade production indicates, in general terms, that the activity of most visually responsive FEF cells signals the outcome of perceptual processing. If this is so, then the time course of this neural discrimination process would seem to correspond to the time course of perceptual processing. The fact that the time of saccade initiation was not predicted by the time of target discrimination by FEF neurons indicates that reaction time is not dictated by the duration of perceptual processing. From this we conclude that a significant fraction of the variability in reaction time arises in postperceptual response preparation (see also Coles et al 1995) . Therefore, to understand the variability in reaction time and saccade fixation durations, we now consider the response preparation process.
NEURAL CONTROL OF SACCADE INITIATION
Rise to Threshold Mechanism for Reaction Time
Over the years many models have been developed to explain the stochastic variability of reaction time (Luce 1986), only a fraction of which are amenable to evaluation in relation to brain function. One such class of models supposes that in response to a stimulus, a signal in the brain grows until it reaches a threshold, thereby triggering a movement. In models of this sort there are at least two sources for stochastic variability in reaction time. According to one type of accumulator model, the variability in reaction time arises from randomness in the level of the trigger threshold (e.g. Grice et al 1982) . According to another type of accumulator model, the threshold is constant, but the rate of growth of the accumulator is random across trials (e.g. Carpenter 1988 , Ratcliff et al 1998 . Both architectures can account for reaction time data distributions under a range of conditions (e.g. Nazir & Jacobs 1991 , Carpenter & Williams 1995 , Ratcliff et al 1998 ; indeed, it has been shown mathematically that random accumulator and random threshold models generate equivalent predictions (Dzhafarov 1993) .
We recently examined movement-related activity recorded in the FEF to evaluate the alternative models of reaction time . We found clear evidence that saccades were initiated when movement-related activity in the FEF reached a particular level, and this level did not vary with saccade latency (Figure 4) . The same conclusion has been drawn from a similar analysis of the amplitude of the lateralized readiness potential (Gratton et al 1988) . In the FEF data, the variability in reaction time was accounted for by variation in the rate of growth of the premovement activity, which began at a fairly constant interval after target presentation, toward the threshold. Accordingly, the movement-related neural activity in the FEF corresponds to an accumulator model architecture with variable growth to a fixed threshold and directly contradicts the architecture with a fixed-growth process and random threshold.
Why is the growth of movement-related activity variable? Does it simply reflect the best a nervous system can do? Perhaps there has been no evolutionary selection pressure to react in a faster and more reliable fashion; after all, over the life of a primate what difference would it make whether gaze shifts 50 ms or so sooner or later? On the other hand, the world is an ever-changing place; an action chosen at one instant may in the next become a bad choice. Variability in the response production system can permit the perceptual system to naturally countermand a planned movement that has become maladaptive. Hence, the variability in behavioral responding may have been adaptive to permit flexible, creative behavior.
What is the logical relationship between the movement activity of neurons in the FEF and saccade production? It is well known that many neurons across multiple structures contribute to each movement (Lee et al 1988 , Georgopoulos 1996 . Therefore, the activity of a single movement neuron is not necessary for movement production. Nevertheless, the data indicate that the activity of single neurons in the FEF are very accurate indices of the state of preparation of the whole oculomotor system. In fact, the distribution of saccade latencies produced by monkeys while a single movement cell was recorded could be reconstructed with a simple linear rise to threshold simulation run with parameters derived from that single neuron. Therefore, the activity of a single movement neuron appears to be sufficient to account for when movements are produced. Does the same relationship between the growth of movement-related neural activity and the time of movement initiation hold for neurons in other motor structures? Recordings in motor cortex (Lecas et al 1986) and superior colliculus (Sparks 1978 , Dorris et al 1997 indicate probably so. From this, we can infer that each neuron that contributes to a given movement may have an idiosyncratic threshold, but the rate of growth of activity to reach that threshold is correlated within and across structures so that there is temporal agreement about when to move. Although this is a matter for empirical verification, this inference has important implications for the functional organization of the neural motor system, chief among them the question of how coordinated growth of movement-related activity across the brain might be achieved. One possibility is that interactions between oculomotor structures coordinate the growth of movement activation such that neurons that lag behind are accelerated and those that speed ahead are decelerated. Another possibility is that an external source such as the cholinergic or catecholaminergic systems influence the state of activation of the whole system.
The foregoing speculations rest on the validity of the hypothesis that movements are produced when motor activity reaches a fixed threshold. Further research has tested the validity of the threshold concept by comparing neural activity when saccades were either made or withheld after different degrees of preparation.
The Countermanding Paradigm
To investigate the neural control of movement initiation, we implemented a behavioral paradigm with behaving monkeys, referred to as the countermanding paradigm, that was originally developed to investigate human performance (reviewed by Logan 1994) . The countermanding paradigm probes a subject's ability to control the production of movements in a reaction time task that infrequently presents an imperative stop signal. In the oculomotor version, monkeys were trained to make a saccade to a peripheral target unless a stop signal (the reappearance of the fixation spot) was presented, in which case they were required to withhold the movement . Performance on this task can be accounted for by a race between a process that generates the movement and a process that inhibits the movement (Logan 1994 ). This race model provides an estimate of the time needed to cancel the planned movement, referred to as the stop-signal reaction time. Oculomotor stop-signal reaction times average around 100 ms in monkeys and are slightly longer in humans (Hanes & Carpenter 1998) . The stop-signal reaction time corresponds theoretically and quantitatively to estimates of the time needed to reprogram a saccade in double-step saccade tasks (Lisberger et al 1975 , Becker & Jurgens 1979 .
Gaze Control Signals in the Frontal Eye Field
The chief virtue of the countermanding paradigm is that one can determine whether single neurons generate signals that are logically sufficient to control the production of movements. The logic of the countermanding paradigm establishes two criteria a neuron must meet to play a direct role in the control of movement. First and most obviously, the neuron must discharge differently when a saccade is initiated versus when a saccade is withheld. Second and most importantly, the difference in activity consequent to the stop signal must occur by the time that the movement is canceled, i.e. within the stop-signal reaction time.
We applied this approach to neural activity recorded in the FEF . The main finding was that movement-related activity in the FEF, which began to grow toward the trigger threshold, failed to reach the threshold activation when movements were canceled and instead decreased rapidly after the stop signal was presented ( Figure 5) . Moreover, the movement-related activity differentiated between execution and inhibition of the movement before the stop-signal reaction time had elapsed. Therefore, according to the logic of the countermanding paradigm, the activity of this single neuron was logically sufficient to specify whether the saccade would be produced. This pattern of results was observed in all cells with movement-related or fixation-related activity but Figure 5 Movement-related frontal eye field activity when saccades are initiated or canceled. The countermanding task consists of many No Stop Signal trials, in which the fixation disappearance and target step is followed by a visually guided saccade. Stop Signal trials occur at random when the target step is followed by the reappearance of the fixation spot (solid vertical line). Stop-signal reaction time is the time needed to cancel the planned movement in response to the stop signal (dashed vertical line). Activity on trials when no stop signal was presented (thin line) is compared with activity on trials when the planned saccade was canceled because the stop signal appeared (thick line). The activity when the movement was canceled decayed precipitously immediately before the stop-signal reaction time. (Modified from was not observed in neurons with only visual responses. The different results for the different functional classes of neurons is consistent with the fact that movement and fixation neurons in the FEF directly innervate efferent oculomotor structures but visual neurons do not (Segraves & Goldberg 1987 , Segraves 1992 .
The speed of the stopping process in this task deserves comment. The latency of the visual response to the foveal stop signal is no less than 50 ms. Given the 100-ms stop-signal reaction time, this means that the movement was actually canceled in just 50 ms, which amounts to just five action potentials in a neuron firing 100 spikes/s. The potency of the stop signal is probably because it was a flash of a light in the fovea that directly activated the gaze fixation system (e.g. Munoz & Wurtz 1993) . Further research with nonfoveal or nonvisual stop signals is clearly warranted.
These results demonstrate that the countermanding paradigm can provide more refined insight into the neural control of gaze. Now that the validity of the countermanding paradigm has been established, it can be applied to investigate brain areas in which the relation of neural activity to gaze control is not quite as clear, such as posterior parietal cortex (e.g. Colby et al 1996 , Mazzoni et al 1996 or the supplementary eye field, a second area in the frontal cortex that is involved in saccade production (Schall 1997) . Preliminary data collected with the countermanding paradigm in the supplementary eye field indicates that unlike FEF, the neurons do not generate signals sufficient to control gaze but instead appear to monitor performance by registering correct or errant responses (Patterson & Schall 1997 ).
CONCLUSION
A goal of this review was to examine how perceptual and motor decision processes contribute to the variability of reaction time. Two hypotheses linking neural and cognitive processes were suggested. The visual target selection process observed in the FEF corresponds to the perceptual processing stage. The growth of activity of FEF movement neurons corresponds to the response preparation stage. Identification of the neural concomitant of these processing stages in the FEF led to the conclusion that although the perceptual processing stage contributes to the duration of reaction time, the response preparation stage is responsible for much of the variability of reaction time.
The premise that reaction times are occupied by successive stages of processing has led to a fundamental question: Does information flow discretely or continuously from one stage to the next (Meyer et al 1988) ? If the linking hypotheses we propose are correct, this question can be addressed empirically by recording from multiple single neurons. With continued work recording neural activity in a range of brain areas using comparable tasks and displays, we can anticipate a fuller understanding of the brain processes responsible for simple decision making. We hope that the mechanisms thus revealed may be applicable to more interesting and demanding decisions.
